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Abstract 
Purpose 

The purpose of the present invention is to provide an endless printing beU characterized 
by the fact that the best base material is selected when a thermoplastic substance is used as the 
porous body of the endless printing belt, and a printing portion can be re-formed even after the 
endless printing belt has been manufactured. 

Constitution 

An endless printing belt and its manufacturing method characterized by the following 
facts: the endless printing belt for a rotary stamp is prepared by forming a seating member made 
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of a hot melt sheet as the base material and having a thermoplastic porous member formed on 
said hot melt sheet; the endless printing belt has a non-printing portion made of a non-porous 
protective film formed on said seating member; said hot melt sheet is applied as the base material 
on a reinforcing material; the seating member made of said thermoplastic porous member on said 
hot melt sheet is molded to form the endless printing belt for a rotary stamp; for this endless 
printing belt, a non-printing portion is made of the non-porous protective film on said seating 
member. 




1. An endless printing beh characterized by the following facts: the endless printing belt 
for a rotary stamp is prepared by forming a seating member made of a hot melt sheet as the base 
material and having a thermoplastic porous member formed on said hot melt sheet; and the 
endless printing belt has a non-printing portion made of a non-porous protective film formed on 
said seating member. 

2. An endless printing belt characterized by the following facts: the endless printing belt 
for a rotary stamp is prepared by forming a seating member made of a hot melt sheet carried on a 
reinforcing material as the base material and having a thermoplastic porous member formed on 
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said hot melt sheet; and the endless printing belt has a non-printing portion made of a non-porous 
protective film formed on said seating member. 

3. A manufacturing method of the endless printing belt for a rotary stamp described in 
Claim 1 or 2, characterized by the following facts: a sheet prepared by forming a blend of a 
thermoplastic material doped with at least a water-soluble bubble-forming agent to an upper 
plate shape is heated at 100°C to 200°C; said heated sheet is set in a mold engraved with only the 
seating member pattern; then, a base material is set, and a pressing plate is applied for molding; 
after mold releasing, said water-soluble bubble-forming agent is washed out and the unit is dried, 
forming the non-printing portion made of the non-porous protective film on said seating 
member; the two ends of the sheet are then superposed and heat fused by a heat sealing machine, 
followed by cutting to obtain the endless printing belt for a rotary stamp. 

4. A manufacturing method of endless printing belt for a rotary stamp described in Claim 
1 or 2, characterized by the following facts: a sheet prepared by forming a blend of a 
thermoplastic material doped with at least a water-soluble bubble-forming agent to an upper 
plate shape is heated at 100°C to 200°C; said heated sheet is set in a mold engraved with only the 
seating member pattern; then, a base material is set, and a pressing plate is applied for molding; 
after mold releasing, said water-soluble bubble-forming agent is washed out and the unit is dried; 
then, the two ends of the sheet are superposed and are heat fused by a heat sealing machine, 
forming the non-printing portion made of the non-porous protective film on said seating member. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to an endless prmting belt prepared from porous material 
and for use in ink-containing type rotary stamps. 

[0002] 
Prior art 

Japanese Kokai Patent Application Nos. Sho 54[1979]-103127 and Sho 54[1979]-118210 
disclosed a rotary stamp made of an endless printing belt that uses a porous member having 
consecutive bubbles in it as the printing portion. For this type of rotary stamp, because it contains 
ink by itself, it can be used to stamp marks continuously without applying ink on it after each 
round of stamping operation. This is highly useful. In the prior art, the porous member of the 
endless printing belt is mainly made of spongy rubber, and in order to reinforce the strength of 
the rubber, cotton cloth is mainly used as the base material. However, in a few cases, 
thermoplastic materials or the like are adopted as the porous member. It is believed that the cause 
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might be as follows: polyethylene, polypropylene and other thermoplastic materials have very 
poor adherence to cotton cloth, so that they cannot withstand the practical application of said 
endless printing belt. This is undesirable. Also, for said endless printing belt of a rotary stamp, 
when the endless printing belt is molded, the printing portion of letters, graphics, symbols, 
patterns, or the like is usually formed at the same time. Consequently, in the dies or other molds, 
engraving is performed in two steps for the seating member (mount) and printing portion, 
respectively. However, in this method, because the desired letters, graphics, symbols, patterns, or 
the like have to be engraved on the dies beforehand, there is no way to add letters, etc., once the 
endless printing belt has been manufactured. 

[0003] 

Problems to be solved by the invention 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing an endless printing belt characterized by the fact that when a thermoplastic 
material is used as the porous member of the endless printing belt, the best base material is 
selected, and the endless printing belt allows re-formation of the printing portion after 
manufacturing of the endless printing belt. 

[0004] 

Means to solve the problems 

The present invention provides an endless printing belt characterized by the following 
facts: the endless printing belt for a rotary stamp is prepared by forming a seating member made 
of a hot melt sheet as the base material and having a thermoplastic porous member formed on 
said hot melt sheet; and the endless printing belt has a non-printing portion made of a non-porous 
protective film formed on said seating member. Also, the present invention provides an endless 
printing belt characterized by the following facts: the endless printing belt for a rotary stamp is 
prepared by forming a seating member made of a hot melt sheet carried on a reinforcing material 
as the base material and having a thermoplastic porous member formed on said hot melt sheet; 
and the endless printing belt has a non-printing portion made of a non-porous protective film 
formed on said seating member. In addition, the present invention provides a manufacturing 
method of the endless printing belt for a rotary stamp characterized by the following facts: a 
sheet prepared by forming a blend of a thermoplastic material doped with at least a water-soluble 
bubble-forming agent to an upper plate shape is heated at 100°C to 200°C; said heated sheet is 
set in a mold engraved with only the seating member pattern; then, a base material is set, and a 
pressing plate is applied for molding; after mold releasing, said water-soluble bubble-forming 
agent is washed out and the unit is dried, forming the non-printing portion made of the non- 
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porous protective film on said seating member; the two ends of the sheet are then superposed and 
heat fused by a heat sealing machine, followed by cutting to obtain the endless printing belt for a 
rotary stamp. The present invention provides a manufacturing method of an endless printing belt 
for a rotary stamp characterized by the following facts: a sheet prepared by forming a blend of a 
thermoplastic material doped with at least a water-soluble bubble-forming agent to an upper 
plate shape is heated at 100°C to 200°C; said heated sheet is set in a mold engraved with only the 
seating member pattern; then, a base material is set, and a pressing plate is applied for molding; 
after mold releasing, said water-soluble bubble-forming agent is washed out and the unit is dried; 
then, the two ends of the sheet are superposed and are heat fused by a heat sealing machine, 
forming the non-printing portion made of the non-porous protective film on said seating member. 

[0005] 

Embodiment of the invention 

In the following, an explanation will be given in more detail regarding the present 
invention. According to the present invention, the endless printing belt for a rotary stamp is 
prepared by forming a seating member made of a hot melt sheet as the base material and having 
a thermoplastic porous member formed on said hot melt sheet; and the endless printing belt has a 
non-printing portion made of a non-porous protective film formed on said seating member. A hot 
melt sheet made of thermoplastic resin that melts at 50°C to 180°C can be used as the base 
material for use in this invention. Examples of the materials that may be used include 
polyethylene, polypropylene, polyvinyl chloride, etc. Among them, polyethylene is especially 
preferred. For the hot melt sheet of the present invention, in order to prevent problems in 
molding of the endless printing belt, a hot melt sheet free of stretching and without shrinkage 
under heat when the sheet is formed is used. Either a non-porous or porous sheet may be used as 
the hot melt sheet of the present invention. When a non-porous sheet is in use, there is no way to 
feed ink from the inner side of the endless printing belt, so that the ink should be fed from the 
outer surface of the printing portion. On the other hand, when a porous sheet is in use, ink can be 
fed from either the inner side of the endless printing belt or the outer surface of the printing 
portion. From the viewpoint of moldability, adherence and ink permeability, the base material 
that can be adopted especially preferably for the present invention is a hot melt sheet of 
polyethylene having a grid-like mesh structure with an insertion rate in the range of 10-30 g/m^, 
thickness of 0.05-0.50 mm, and mesh hole interval of 1-2 mm. The seating member of the 
present invention is made of a thermoplastic porous material, mainly a thermoplastic resin that 
melts at 50°C to 180°C, such as polyethylene, polypropylene, polyvinyl chloride, etc. Especially, 
polyethylene is preferred. According to the present invention, in order to obtain a porous member 
having consecutive bubbles, at least a water-soluble bubble-forming agent, such as sodium 
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chloride, potassium chloride or the like is added into a thermoplastic resin, and the mixture is 
blended and molded, followed by washing out of said water-soluble bubble-forming agent to 
form a porous structure. When the porous member is manufactured, one may also add a fine 
powder of heat generating material that absorbs IR light, such as carbon black, in addition to said 
water-soluble bubble-forming agent in the mixture for blending. Also, a mixture of thermoplastic 
resin as a blowing agent may be used to form the consecutive bubbles of the porous member. 
However, in such case, it is difficult to obtain consecutive bubbles with uniform size, and this is 
undesirable. According to the present invention, dies engraved only for the seating member, and 
without engraving for the printing portion, such as letters, graphics, symbols, patterns, or the 
like, are used. Consequently, for the molded sheet, only the seating member is formed, while the 
printing portion is not formed at all. 

[0006] 

When the printing portion is to be formed on said seating member, a positive film having 
the portion of the desired letters or the like as the black portion and the remainder as the 
transparent portion and a negative film having the desired letters or the like as the transparent 
portion and the remainder as the black portion are superposed on said seating member, and IR 
light is radiated from said film side. As a result, the portion corresponding to the remainder is 
fused and solidified, forming the non-printing portion with a non-porous protective film where 
the ink catmot seep out. At the same time, the portion corresponding to the letters or the like is 
formed as the printing portion where ink can seep out. hi this case, when the thermoplastic 
porous member contains the fine powder of heating material that absorbs the IR light and 
generates heat, a positive film is formed to form said letters or the like, while when the fine 
powder of heating material is not contained, a negative film is used to form said letters or the 
like. In order to form the letters or the like with radiation of IR light, the prior art described in the 
following patent applications may be adopted: Japanese Kokoku Patent Nos. Sho 
53[1978]-43321, Japanese Kokai Patent Application Nos. Hei 6[1994]-155698, Hei 
8[1996]-72376, Japanese Patent Application No. Hei 8[1996]-272200, etc. As the other methods 
for forming the printing portion, the following schemes may be adopted. In one scheme, after the 
endless printing belt without the printing portion formed on it is assembled in a conventional 
rotary stamp, dies engraved for the prescribed letters or the like are heated at about 80°C, and the 
rotary stamp is moved to above the dies while the endless printing belt is rotated, so that the 
portion corresponding to the remainder other than the letters or the like is fused and solidified, 
forming the non-printing portion with the non-porous protective film where the ink caimot seep 
out. At the same time, the portion corresponding to the letters or the like is formed as the printmg 
portion where the ink can seep out. At first, an endless printing belt having only the seating 
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member and free of the letters or the like formed on it is manufactured, and then, as needed, the 
desired letters or the like can be formed to form the endless printing belts in the necessary 
quantity. As a resuh, there is no need to keep a lot of useless completed products in stock. 

[0007] 

The endless printing belt of the present invention can be manufactured as follows. A 
sheet prepared by forming a blend of polyethylene or other thermoplastic material doped with at 
least a water-soluble bubble-forming agent, such as sodium chloride or potassium chloride, as 
well as carbon black or other fine powder of heating material as needed to an upper plate shape is 
heated at 100°C to 200°C; said heated sheet is set in a mold engraved with only the seating 
member pattern; then, a base material is set, and a pressing plate is applied for molding; after 
mold releasing, said water-soluble bubble-forming agent is washed out and the unit is dried, 
forming the non-printing portion made of the non-porous protective film on said seating 
member; the two ends of the sheet are then superposed and heat fused by a heat sealing machine, 
followed by cutting to obtain the endless printing belt for a rotary stamp. As another scheme, 
after drying, the two ends of the sheet are superposed and heat fused by a heat sealing machine. 
After it is cut to the necessary width, on said seating member, the non-printing portion is formed 
with a non-porous protective film using the aforementioned method. As explained above, 
according to the present invention, the sheet formed from the blend doped with the water-soluble 
bubble-forming agent is heated to manufacture the printing belt. Consequently, the dies may not 
be heated at all, or they may be kept at a low temperature, and there is no need to heat the dies to 
a high temperature. Consequently, there is no need to use a high-temperature controller for the 
dies, and the manufacturing device can be simplified. There is no specific restriction on the 
material of the dies. In addition to metals, phenolic plate or another material with a melting point 
of 200°C or higher may be used. Also, the sheet prepared by molding a blend containing the 
water-soluble bubble-forming agent is heated at 100°C to 200°C, and this is to soften the sheet 
and to improve its moldability as good as possible. Here, no melting takes place even when 
heated at 160°C, and it is believed that this is due to addition of the water-soluble bubble- 
forming agent in the sheet. With regard to the heating method, it may be set on a hot plate, or it 
may be heated by a microwave. Any method that can heat the entire sheet may be adopted, and 
there is no specific restriction on it. In this manufacturing method, after wash-out of the water- 
soluble bubble-forming agent, the two ends of the sheet are superposed for heat fusion by a heat 
sealing machine. Because the material is a thermoplastic resin instead of rubber or other 
thermosetting resin, there is no need to apply any special adhesive, and heat fusion can be 
performed as is. This is an advantage. 



[0008] 

For the base material of said endless printing belt for a rotary stamp, when the hot melt 
sheet is reinforced with a reinforcing material, it is possible to obtain an even better endless 
printing belt. Examples of the remforcing materials mainly include plain woven or twill woven 
cloths made of cotton, silk, rayon, nylon, polyester, and other fibers. Various types of cloths 
made of fibers ranging from the extremely fine synthetic fibers with fiber size of 1 d or smaller 
to natural fibers with fiber size of 100 d or larger may be used. With regard to the hot melt sheet 
and thermoplastic porous member, the same types as mentioned above may be used. In this case, 
of course, the hot melt sheet works as the base material. However, not only the synthetic fibers, 
but also cotton and other natural fibers also can be bonded with a high strength, the hot melt 
sheet also works as an adhesive between the reinforcing material and thermoplastic porous 
member. 

[0009] 

Application examples 

In the following, an explanation will be given in more detail regarding application 
examples of the present invention. Figure 1 is a diagram illustrating Application Example 1. 
Here, (2) represents the base material made of a hot melt sheet, a 0.2-nmi-thick porous 
polyethylene sheet that melts at 70°C. The hot meU sheet is selected such that the sheet is formed 
without stretching, and it does not shrink by heat. As a result, it is possible to prevent problems 
in molding of the endless printing beh. (4) represents a seating member made of porous 
polyethylene that melts at 70°C. On said seating member (4), printing portion (5) and 
non-printing portion (6) are formed. Said non-printing portion (6) is formed by fusing and 
solidifying the porous polyethylene at the portion corresponding to the remainder other than the 
letters or the like to form a non-porous protective film where no ink can seep out, while said 
printing portion (5) is left for the portion corresponding to the letters or the like without fusion 
and solidifying so that ink can seep out there. By means of fusing and solidifying porous 
polyethylene, there is a difference in height between printing portion (5) and non-printing portion 
(6) of about 0.01-1.0 mm. In the following, an explanation will be given regarding the 
manufacturing method of this application example. First, a fine powder of sodium chloride and 
carbon black are added into polyethylene resin, and the mixture is blended to form a 2-nmi-thick 
plate-shape sheet. Then, the plate-shape sheet is heated by a hot plate to 140°C. Then, said 
heated plate-shape sheet is set in the dies engraved only for the seating member and coated with 
a mold releasing agent, and then a 0.2-nim-thick hot meU sheet made of porous polyethylene is 
set, followed by setting a pressing plate for applying a pressure of 200 kg/cm^ for 30 sec of 
molding operation on a press. Then, the mold is released, and the molded sheet is removed. The 
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molded sheet is then dipped in warm water to wash out and fully remove sodium chloride, 
followed by drying. After it is well dried, a positive film having the desired letters or the like as 
the black portion and with the remainder as the transparent portion is applied superposed on said 
seating member, followed by radiation of IR light from the film side. As a result, the IR light 
passes through the transparent portion of the positive film, so that carbon of the corresponding 
portion is heated, the sheet is melted and solidified to form a non-porous protective film. On the 
other hand, for the black portion of the positive film, heat generated by the IR light is not 
transmitted to the porous member in the corresponding portion up to the melting temperature, so 
that the porous member is left as is. Consequently, a printing portion where ink can seep out and 
a non-printing portion where ink carmot seep out are formed on the seating member. Then, the 
two ends of the sheet are superposed for heat fusion by a heat sealing machine. The obtained 
[member] is cut to the desired width, forming the endless printing belt in this application 
example. Then, ink is fed by dripping from the base material side of said endless printing belt, 
and it is assembled onto a conventional rotary stamp for use. Here, the fine powder of sodium 
chloride is added in polyediylene resin that melts at 70°C to form a plate-shape sheet that does 
not melt even when heated to 140°C although the reasons for this are unclear. 

[0010] 

Figure 2 is a diagram illustrating Application Example 2. Here, (2) represents the base 
material made of a hot melt sheet, a 0.5-mm-thick porous polyethylene sheet that melts at 80°C. 
The hot melt sheet is selected such that the sheet is formed without stretching, and it does not 
shrink by heat. As a result, it is possible to prevent problems in molding of the endless printing 
belt. (4) represents a seating member made of porous polyethylene that melts at 80°C. On said 
seating member (4), printing portion (5) and non-printing portion (6) are formed. Said non- 
printing portion (6) is formed by fusing and solidifying the porous polyethylene at the portion 
corresponding to the remainder other than the letters or the like to form a non-porous protective 
film where no ink can seep out, while said printing portion (5) is left for the portion 
corresponding to the letters or the like without fusion and solidifying so that ink can seep out 
there. By means of fusing and solidifying porous polyethylene, there is a difference in height 
between printing portion (5) and non-printing portion (6) of about 0.01-1.0 mm. (3) represents a 
reinforcing material made of plain woven cotton cloth using 120-count double yams with a 
density of 120 yams/in for both warps and wefts. In the following, an explanation will be given 
regarding the manufacturing method of Application Example 2. First, a fine powder of sodium 
chloride is added into polyethylene resin, and the mixture is blended to form a 2-mm-thick 
plate-shape sheet. Then, the plate-shape sheet is heated by a hot plate to 140°C. Then, said 
heated plate-shape sheet is set in the dies engraved only for the seating member and coated with 
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a mold releasing agent, and then a 0.5-mm-thick hot melt sheet made of polyethylene porous 
member is set, and then said plain woven cotton cloth made of 120-count double yams with 
density of 120 yams/in in both warp and weft is set, followed by setting a pressing plate for 
applying a pressure of 200 kg/cm^ for 30 sec of molding operation on a press. Then, the mold is 
released, and the molded sheet is removed. The molded sheet is then dipped in warm water to 
wash out and fully remove the sodium chloride, followed by drying. After it is well dried, the 
two ends of the molded sheet are superposed for heat fusion by a heat sealing machine. The 
obtained [member] is cut to the desired width, and [the endless printing belt] is assembled in a 
rotary stamp. Then, dies with the desired letters or the like engraved for them are heated at about 
80°C, and the rotary stamp is moved onto it while the endless printing belt is rotated, so that the 
remainder other than the portion of the letters or the like is fused and solidified to form a non- 
porous protective film where ink cannot seep out, and at the same time, the portion of the letters 
or the like is left as is so that ink can seep from this portion. As a result, the endless printing belt 
of this application example is obtained. Then, ink is applied dropwise from the surface of the 
printing portion onto each printing portion, and the endless printing belt is assembled in the 
conventional rotary stamp for use. Here, of course, the hot melt sheet works as a base material. 
Also, as it is bonded with high strength to the cotton cloth, it also works as an adhesive between 
the reinforcing material and the thermoplastic porous member. 

[0011] 
Effect 

According to the present invention, when a thermoplastic material is used in forming the 
endless printing belt for a rotary stamp, by selecting a hot melt sheet as the base material, even 
when used for a long time, there is still no separation of the seating member, and the endless 
printing belt can be used with a long lifetime in practical application. Also, after manufacturing 
of the seating member free of the printing portion, when needed, letters or the like can be formed 
on the endless printing belts in a prescribed quantity. Consequently, there is no need to hold 
many of the completed products in stock. Also, according to the present invention, the dies are 
not heated, and the endless printing belt is manufactured by heating a sheet formed to sheet 
shape from a blend doped with the water-soluble bubble-forming agent, so that there is usually 
no need to use an expensive temperature controller, and the manufacturing device can be made 
simpler. Also, there is no specific restriction on the dies, and any type with a melting point of 
200°C or higher can be used. According to the present manufacturing method, after the water- 
soluble bubble-forming agent is washed out, the two ends of the sheet are superposed and heat 
fused by a heat sealing machine. Because the material is a thermoplastic resin, no special 
adhesive is needed, and heat fusion can be performed as is. This is also an advantage. 
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[0012] 

Brief description of the figures 

Figure 1 is a diagram illustrating the endless printing belt in Application Example 1. 
Figure 2 is a diagram illustrating the endless printing belt in Application Example 2. 

Explanation of the reference symbols 

1 Endless printing belt 

2 Base material 

3 Reinforcing material 

4 Seating member 

5 Printing member 

6 Non-printing portion 




Figure 1 




Figure 2 



